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E.2.2.1 Summary of Previous BRT Conclusions

The NMFS last provided an updated status report on Columbia River chum in 1999 (NMFS
1999). As documented in the 1999 report, the previous BRT was concerned about the dramatic
declines in abundance and contraction in distribution from historical levels. The previous BRT
was al so concerned about the low productivity of the extant populations, as evidenced by flat
trend lines at low population sizes. A mgjority of the previous BRT concluded that the Columbia
River chum salmon ESU was likely to become endangered in the foreseeable future and a
minority concluded that the ESU was currently in danger of extinction.

Current Listing Status—Threatened

E.2.2.2 New Data and Updated Analyses

New data include spawner abundance through 2000, with preliminary estimate of 2002,
new information on the hatchery program, and new genetic data describing the current
relationship of spawning groups. New analyses include designation of relatively
demographically independent populations, recalculation of previous BRT metrics with additional
years data, estimates of median annual growth rate (1), and estimates of current and historically
available kilometers of stream.

Results of new analyses

Historical population structure—As part of its effort to develop viability criteriafor Columbia
River chum salmon, the Willamette/L ower Columbia Technical Recovery Team (WLC-TRT)
has identified historically demographically independent populations (Myers et a. 2002).

Popul ation boundaries are based on an application of Viable Salmonid Populations definition
(McElhany et al. 2000). Myerset a. (2002) hypothesized that the ESU historically consisted of
16 populations (Figure E.2.2.1). The populations identified in Myers et al. (2002) are used as the
units for the new analysesin this report.

The WLC-TRT partitioned Columbia River chum salmon popul ations into a number of
“strata’ based on ecological zones (McElhany et al. 2002). The WLC-TRT analysis suggests
that a viable ESU would need multiple viable populations in each of these strata. The strata and
associated populations for coho areidentified in Table E.2.2.1.
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Table E.2.2.1. Historical population structure of Columbia River chum populations. The populations are
portioned into ecological zones which are based on ecological community and hydro dynamic
patterns. The EDT estimate of historical abundance is based on analysis by WDFW of
equilibrium abundance under historical habitat conditions (Busack and Rawding 2003). “ND”
indicates no data.

EDT
Ecological Population Estimate of
Zone Historical
Abundance
Y oungs Bay ND
Grays River 7,511
Big Creek ND
Coastal Elochoman River ND
Clatskanie River ND
Mill, Abernathy, ND
Germany
Scappoose Creek ND
Cowlitz River 141,582
KalamaRiver 9,953
Lewis River 89,671
Cascade Salmon Creek ND
Clackamas River ND
Sandy River ND
Washougal river 15,140
Lovyer G(_)rge >3141
Gorge Tributaries
Upper Gorge >8.912
Tributaries ’
Total >283,421

Abundance, distribution and trends

Chum salmon in the Columbia River once numbered in the hundreds of thousands of adults
and, at times, approached amillion per year (Figure E.2.2.2). The total number of chum salmon
returning to the Columbia River in the last 50 years has averaged perhaps a few thousand per
year, returning to a very restricted subset of the historical range (Table E.2.2.2 and Figures
E.2.2.2-E.2.2.3). The status of individual populationsis discussed below. Referencesfor
abundance time series and related data are in Appendix E.5.2. Significant spawning occursin
only two of the 16 historical populations, meaning that 88% of the historical populations are
extirpated, or nearly so. The two extant populations are at Grays River and the Lower Gorge
(Figure E.2.2.2). The status of individual populations and groups of populations are discussed
below.
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Grays River—The magjority of chum salmon spawning in the Grays River currently occurs
inlessthan 1 mile of theriver. Prior to its destruction in a1998 flood, an artificial spawning
channel created by WDFW in 1986, was the location of approximately 50% of the spawning in
the Grays River population. Two time series of abundance were available for the Grays River
chum salmon population (Table E.2.2.1 and Figures E.2.2.4 -E.2.2.5). One data set by Hymer
and others was available on Stream net and covered the years 1944-2000. The other data set
coversthe years 1967-1998 and was provided by Dan Rawding of WDFW to correct some
perceived errors in the expansions used in the Hymer et al. dataset. The Rawding estimates are
believed to be more accurate, but both datasets are included in this report because the Hymer et
al. seriesincludes estimates both earlier and more recent than the Rawding data set. The
Rawding data set shows a small upward trend and A from 1967-1998 (Table E.2.2.3) and alow
probability that the population is declining (Table E.2.2.4). However, the longer Hymer et al.
data set indicates both long- and short-term trends are negative over the period 1950-2000, with a
high probability that the trend and A values are less than one. There was insufficient data to
estimate the short-term trend (i.e. since 1990) using the Rawding data.

Table E.2.2.2. Recent abundance estimates for subset of Columbia River chum populations. Two
different time series estimates are available for the Grays River Population. The mgjority of
Columbia River chum currently spawn as part of either the Grays River or Lower Gorge

Populations.
Years for Recent Recent
Population Geometric Arithmetic
Recent Means
Mean Mean
Grays | Rawding estimate 1994-1998 704 812
River Hymer et al. estimate 1996-2000 331 576
Lower Gorge 1996-2000 425 490

Table E.2.2.3. Trend and growth rate for subset of Columbia chum populations (95% C.1. arein
parentheses). The long-term analysis used the entire data set (see Table C.2.4.2 for years). Short-

term data sets include data from 1990 to the most recent available year. The A calculation is an

estimate of what the natural growth rate would have been after accounting for hatchery-origin
spawners. Two different time series estimates are available for the Grays River Population.

Years Long-Term Short-Term
. of . Median . Median
Population Time A-LL?? dda:1nce Growth A-LL?? dda::;:e Growth Rate
Series Rate (M) ()
Rawding | 1967- 1.058 1.043 Not enough Not enough
Grays estimate | 1998 (1.021-1.096) | (0.957-1.137) data data
River | Hymereta | 1951- 0.990 0.954 0.904 0.807
estimate | 2000 (0.965-1.016) | (0.855-1.064) | (0.661-1.235) | (0.723-0.900)
Lower Gorge 1950- 0.979 0.984 1.003 1.001
2000 (0.961-0.997) | (0.883-1.096) | (0.882-1.141) | (0.899-1.116)
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Table E.2.2.4. Probability that the abundance trend or growth rate of Columbia River chum salmon isless
than one. The A calculation is an estimate of what the natural growth rate would have been after
accounting for hatchery-origin spawners. Two different time series estimates are available for the
Grays River Population.

Y ear s of Long-Term Short-Term
Population Time Praob. Prob.
Series Trend <1 Prob.A <1 Trend <1 Prob.A <1
Rawding 1967-1998 Not enough | Not enough
Grays estimate 0.001 0.197 data data
River | Hymeretd. | 1951-2000 | ¢ 0.774 0.759 0.934
estimate
L ower 1950-2000 | g7 0.657 0.478 0.494
Gorge

Final abundance estimates for 2002 are also not available, but preliminary estimates have
been received (Rawding, pers. comm.). The preliminary estimates suggest a substantial increase
in abundance in 2002 over what has been observed over the last 50 years. Survey crews handled
over 7,000 chum salmon carcasses in the Grays River in 2002, but the total population sizeisin
the neighborhood of 10,000 adults (Figure E.2.2.4). However, anew chum salmon hatchery
program in the Grays River started in 1999 confounds the abundance estimates as hatchery
returns are included in the 10,000 adult estimate. The hatchery fish were otolith marked, so it
will be possible to determine the fraction of hatchery-origin spawners once the otoliths are read,
but that information is not available at thistime. The Chinook River is a sub-population of the
Grays River population that had essentially no chum salmon in recent years, prior to 2002 return
of hatchery fish. In 2002, a preliminary estimate of 600 chum salmon returned to the Chinook
River, suggesting a 1% return of 3-year-olds from the hatchery fish. Potential causes of this
increase in 2002 are discussed below. No estimates of 2001 abundance were available from
WDFW at the time of this report, though run was described as “...large, though not as large as
2002.”

L ower Gorge Population—The Lower Gorge population consists of a number of
subpopul ations immediately below Bonneville dam. The subpopulations include Hardy Creek,
Hamilton Creek, IvesIsland, and the Multnomah area. Both the Ives Island and Multnomah area
sub-populations spawn in the Columbia mainstem. The time series used for analysis of the
Lower Gorge population is based on summing the abundance in the Hardy Creek, Hamilton
Creek, and the artificial spawning channel in Hamilton Creek (Tables E.2.2.1- E.2.2.3, Figures
E.2.2.6- E.2.2.7). Thereis some question about whether or not these data provided a
representative index of the population, as it does not include the mainstem spawning areas.
Chum salmon may alternate between the tributaries and the mainstem, depending on flow
conditions, causing counts in only a subset of the population to be poor indicators of the total
population abundance in any given year. Base on these data, the population has shown a
downward trend since the 1950s and has been at relatively low abundance up to 2000. However,
preliminary data indicate that the 2002 abundance has shown a substantial increase estimated at
greater than 2,000 chum salmon in the Hamilton and Hardy creeks, plus another 8,000 or more in
the mainstem. There have been no hatchery releases in the lower gorge population, so hatcheries
are not responsible for thisincrease in 2002 unless there has been long distance straying from
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Grays River (>100 km). Potential causes of the 2002 increase are discussed below. No estimates
of 2001 abundance were available from WDFW at the time of this report, though run was
described as“...large, though not as large as 2002.”

Washougal Population—Chum salmon were recently observed (within the last 3-4 years)
to be spawning in the mainstem Columbia River on the Washington side, near the 1-205 bridge
(at Woods Landing and Rivershore). These spawners would be considered part of the WL C-
TRT’s Washougal population, as that is the nearest tributary mouth. It isnot clear if thisisa
recently established population or only recently discovered by WDFW. Genetic anaysis
indicates that the fish currently spawning in this area are more closely related to fish in the lower
gorge areathan to fish in Grays River (Marshall 2001). In 2000, WDFW estimated 354 spawners
at thislocation (Figure E.2.2.8). Aswith the two other Columbia chum salmon spawning
populations, preliminary dataindicate a dramatic increase in 2002. Preliminary estimates put the
2002 abundance of this population in the range of several thousand spawners.

Upper Gorge Population—A large portion of the upper gorge population chum salmon
habitat is believed to have been inundated by Bonneville Dam. However, small numbers of
chum salmon till pass Bonneville Dam (Figure E.2.2.9). The number of fish passing Bonneville
showed some increase in 2002, but not the dramatic increases estimated in the other three
populations.

Other Washington populations

In 2000, the Pacific States Marine Fisheries Commission conducted a study to determine
the distribution and abundance of chum salmon in on the Washington side of the Columbia
River. Theresultsof that survey are shown in Figure E.2.2.8. Very small numbers of chum
salmon were observed in severa locations, but with the possible exception of the Washougal
River mainstem (“1-205) population (discussed above), none of the populations would be
considered close to self-sustaining abundances.

Oregon populations

Chum salmon spawn on the Oregon side of the lower gorge population (Multnomah area),
but appear to be essentially absent from other populationsin the Oregon portion of thisESU. In
2000, ODFW conducted surveys with asimilar purpose to the WDFW 2000 surveys (i.e., to
determine the abundance and distribution of chum salmon in the Columbia). Out of 30 sites
surveyed, only one chum salmon was observed. With the exception of the Lower Gorge
population, Columbia chum salmon are considered extirpated, or nearly so, in Oregon.

Reason for 2002 increase in abundance

It is not known why the Columbia chum salmon dramatically increased in abundance in
2002. As of the writing of this draft, the run has just ended and firm abundance estimates are not
even available yet. However, several hypotheses have already been floated regarding this
increase. These include:

e Improved ocean conditions
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e GraysRiver and Chinook River hatchery program

e Columbiariver mainstem flow agreements (the lower gorge population isin the tailrace
of Bonneville Dam and subject to hydrosystem induced flow fluctuations)

e Favorable freshwater conditions

e Increased sampling effort (Since the 2000 survey, effort seems to have increased, though
this alone certainly does not explain the apparent increase).

These are all possible contributors to the increase, but the reason for theincreaseis not
known, just asit is not known exactly why chum salmon were restricted to low abundance and
limited distribution for the last 50 year. It does not appear that chum salmon have expanded their
range in 2002 beyond the Grays River, Lower Gorge, and |1-205 areas, though not al the data on
the 2002 survey has been reported. Since the cause of the 2002 increase is unknown, it is
impossible to know if it will continue. The 2002 increase in Columbia River chum parallels a
recent increase in Puget Sound chum. It is not known if the reasons for the increase in the two
regions are the same.

EDT-based estimates of historical abundance

The Washington Department of Fish and Wildlife (WDFW) has conducted analyses of
Columbia River chum salmon populations using the Ecosystem Diagnosis and Treatment (EDT)
model, which attempts to predict fish population performance based on input information about
reach-specific habitat attributes (http://www.olympus.net/community/dungenesswc/EDT-
primer.pdf). WDFW populated this model with estimates of historical habitat condition, which
produced the estimates of average historical abundance shownin Table E.2.2.1. Thereisagreat
deal of unquantified uncertainty inthe EDT historical abundance estimates, which should be
taken into consideration when interpreting these data. In addition, the habitat scenarios
evaluated as “historical” may not reflect historical distributions, since some areas that were
historically accessible but currently blocked by large dams are omitted from the analyses and
some areas that were historically inaccessible but recently passable because of human
intervention areincluded. The EDT outputs are provided here to give a sense of the historical
abundance of populations relative to each other and an estimate of the historical abundance
relative to the current abundance.

L oss of habitat from barriers

An analysis was conducted by Steel and Sheer (2002) to assess the number of stream km
historically and currently available to salmon populationsin the Lower Columbia River (Table
E.2.2.5). Stream km usable by salmon are determined based on simple gradient cut offs and on
the presence of impassable barriers. This approach will over estimate the number of usable
stream km, as it does not take into consideration habitat quality (other than gradient). Thisis
likely especially true of chum salmon with seem to prefer particular microhabitats for spawning.
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Table E.2.2.5. Loss of habitat from barriers. The potentia current habitat is the kilometers of stream
below all currently impassible barriers between a gradient of 0% and 3.5%. The potential
historical habitat is the kilometers of stream below historically impassible barriers between a
gradient of 0% and 3.5%. The current to historical habitat ratio is the percent of the historical
habitat that is currently available. This table does not consider habitat quality.

Potential Potential | Current to
Population Curr_ent Hlstorlcal Hlsto_rlcal
Habitat Habitat Habitat
(%) (km) Ratio

Y oungs Bay 269 287 94
Grays River (Hymer) 229 230 100
Grays River (Rawding) 229 230 100
Big Creek 369 407 91
Elochoman River 242 242 100
Clatskanie River 160 165 97
Mill, Abernathy,

Germany 266 306 87
Scappoose Creek 888 1,048 85
Cowlitz River 114 120 95
Kalama River 382 579 66
Lewis River 319 362 88
Salmon Creek 416 471 88
Clackamas River 148 194 76
Sandy River 125 240 52
Washougal river 81 82 99
Lower Gorge Tributaries 55 77 71
Upper Gorge Tributaries

Total 4,292 5,041 85

E.2.2.3 New ESU Information

Updated information provided in this report, the information contained in previous LCR
status reviews, and preliminary analyses by the WLC-TRT suggest that 14 of the 16 historical
populations (88%) are extinct or nearly so. The two extant populations have been at low
abundance for the last 50 years in the range where stochastic processes could lead to extinction.
Encouragingly, there has been a substantial increase in the abundance of these two populations.
In addition there are the new (or newly discovered) Washougal River mainstem spawning
groups. However, it isnot known if the increase will continue and the abundance is still
substantially below the historical levels.
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Figure E.2.2.1. Historical chum salmon populations in the Columbia River chum salmon ESU. This map

does not reflect the most recent modification of the popul ation designation which merged the
Grays River and Chinook River chum salmon into a single population for atotal of 16

populations (Myers et al. 2002).
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Figure E.2.2.3. Extant Columbia River chum salmon populations.
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E.3CHUM SALMON BRT CONCLUSIONS

Hood Canal summer-run chum salmon ESU

Most of the BRT votesfor this ESU fell in the “likely to become endangered” category
(74%), with aminority in the “danger of extinction” category (32%) and the balance in the “not
likely to become endangered” category (Table E.3.1). Mean risk matrix scores were moderately
high (3.4-3.7) for each VSP element (Table E.3.2), reflecting ongoing BRT concerns for the
major risks identified in previous assessments. An estimated 7 of 16 historical populationsin
this ESU have been extirpated, with most of the population losses occurring on the eastern side
of Hood Canal. Although many of the remaining populations remain at very depressed levels,
adult returnsin anumber of streams increased in 2000-2002. Harvest rates have been reduced
considerably since their peaks in the 1980s, which should help facilitate recovery if other
limiting factors are addressed. The BRT felt that the joint state/tribal Summer Chum Salmon
Conservation Initiative represented a positive step toward recovery of this ESU. However,
although the Initiative includes guidelines for habitat restoration, implementation of habitat
actionsislargely outsideitsjurisdiction. In particular, the BRT remains concerned that
widespread loss of estuary and lower floodplain habitat is an ongoing risk factor for thisESU. A
number of supplementation programs have been initiated in recent years to help boost abundance
of local populations. Although these programs may help speed recovery of existing populations
and/or reseed vacant habitat, the BRT found it difficult to assess the current effects of these
programs because of the inability to distinguish most hatchery and wild fish. More intensive
marking programs have been implemented recently, and this should make it easier to monitor
natural production of summer chum salmon in the future.

Lower Columbia River chum salmon ESU

Nearly all of the likelihood votes for this ESU fell in the “likely to become endangered”
(63%) or “danger of extinction” (34%) categories (Table E.3.1). The BRT had substantial
concerns about every VSP element, as indicated by mean risk matrix scores that ranged from 3.5
for growth rate/productivity to 4.4 for spatial structure (Table E.3.2). Most or all of the risk
factorsidentified previously by the BRT remain important concerns. The WLC TRT has
estimated that close to 90% of the historical populations in the ESU are extinct or nearly so,
resulting in loss of much diversity and connectivity between populations. The populations that
remain are small, and overall abundance for the ESU islow. This ESU has showed low
productivity for many decades, even though the remaining populations are at low abundance and
density dependent compensation might be expected. The BRT was encouraged that unofficial
reports for 2002 suggest alarge increase in abundance in some (perhaps many) locations.
Whether this large increase is due to any recent management actions or ssimply reflects unusually
good conditions in the marine environment is not known at this time, but the result is
encouraging, particularly if it were to be sustained for a number of years.
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WDFW (Washington Department of Fish and Wildlife) and PNPTT (Point no Point Treaty
Tribes). 2001. Summer chum salmon conservation initiative. An implementation plan to
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Hood Canal and Strait of Juan de Fucaregion. 123 pp. (available at: www.wa.gov/wdfw).
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